We propose a new method of increasing the density of a polarized atomic beam target by use of a pulsed atomic beam. In this method a beam of atoms is continuously deposited on the surface of a rotating disk.
A high-power pulsed laser is then used to vaporize the condensed atoms at a spot on the disk.
From the resulting burst of gas a second atomic beam is formed which may be polarized by the same methods used for dc beams. Since Li is being deposited continuously on the rotating disk while the final beam is pulsed, the peak intensity of the pulsed beam* Ipulsed, can in principle be far greater than that of a dc beam, Idc, produced by the same atomic source.
An enhancement factor F can be defined as F E Ipulsed/Idc. If I is the total number of particles/s emanating from the oven, d is the duty factor of the pulsed target (product of pulse width, W, and repetition rate, R), then Ipulsed = Iclt2/d and Idc = Ir3, where 61, c2, and c3 are the collimator efficiencies for the initial and final beams of the pulsed target and for the dc target respectively. Since it is assumed that cc2 = c3, 'the enhancement is given by F = cl/d.
The rotating disk can be placed immediately behind the single collimator of the-initial beam of the pulsed target.
Thus c subtended by the collimator (5 x 1 il is taken to be the solid angle -3 sr) divided by 2n sr. Consequently F is greater than unity when the duty factor is d < 10w3.
At the surface of the rotating disk the number of particles vaporized per pulse is given by N= (Idc/c3)E1FW= (Id,/~3>c:/R. By using the Yale/SLAG source for which Idc w 2 x1016 particles/s and c3 = 10-4 , a value of N = 2 x1014/R particles/pulse is expected. Based on the mean velocities measured for laser vaporized particles,7 K is expected to be between 0.1 and 1. The practical realization of a high intensity pulsed target depends on the as yet unknown limitations due to beam-beam scattering and clogging of the multi-pole magnet.
The latter problem could be avoided by using optical pumping to polarize the atomic beam.8
